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ARTIFICIAL INTELLIGENCE LOCO
MEMO 3154 MEMO 15

A GLOSSARY OF PDP11 LOGO PRIMITIVES

March 18, 1975

E. Paul Gollenberg

U5 DEPARTMENT OF HEALTH,

Adapted from Memo 14 of Abeleon and Adams EDUCATION & WELEARE
HATIORAL INSTETUTE OF
FEOUCATION

THIS OOCUMEMT HAS BECSN REPRO-
DUCED EXACTLY AS RECEWED FROM
THE PEASOHN Of ORGAMIZATION O RIGIN-
ATING IT PRINTSOF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRE-
SEMTOFF ICIAL MAYIONAL 'NEVITUTE OF
EUUCATICN POSITION €R PULICY

This gloscar 1 was written fer the purpose of providing 2 Quick and concise yot accurate description
of the primiiives and special words and characters of the March 16, 1975 PDI' 11 implementation of
the LOGO language. Many entries include references t0 other velated words and/or cxamples of
the use of the primitive being detwcribed, but this ir not iniended to replace the function of a good
manual. For a more detailed and comprehensir e description of the language, see the LOGO
MANUAL, LOCO MEMO 7.

The degcnﬁtmn of each LOGO word includes thy ward, itsell, any argumenu that ithe word may
requira, the “type” of word .1 is, abbreviated and alternate forms of the word, if any, and »
definition correct as of the ds*2 of this gloeary. Word type ie described en the [irst page and an
example of the format of the eniries is given below.

In the appendix teo this glosusry are sectione abeut 1) LOGO words that take a VARIABLE
NUMBER OF INPUTS, 2) INFIX CPERATORS, 3) EDITING CHARACTERS, 4) SPECIAL
CHARACTERS, 5) SPECIAL NANES, 6) DECIMAL ASCII CODE AND CORRESPONDING
CHARACTERS,

' 1 A {word type)
Prief Jﬁi:rlplmn and references to other LOGC PRINITIVES.

This report describes research done at the frtificial Intolligence Laboratory of the Massachumetts
Inatitute of Technology, Support for the laborstery's educition rusearch is provided in part by
the Mational Science Foundation under grant o(J1049.
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WORDTY PE

Some TOGO words output velues v osther LUGO words. We call these words "Operations.” 1640
words which de not output are panesally celled “Commands,” but some further subdivision is used
in this glossary. Words whore purpose i to COMM/AND a device to da_something now {whaue
puipose is not, primarily, to awitch into mome mode that affects the hehavior of future communds
or ta monitor the operation of a procedura) are called COMMANDS. Words whose primary purpass
is ta SEITCH to another mode ox deviee fe.g., making FORWARD apply tc the TonchSensor-Turile
instead of the display, or entering OEBUG mode) are called SWITCHES. Words that determine the
Feasw el control in a procedure (eg., STOPping, AUSEing, WAl Ting, GOing 10 new lines, ete) are
catled FLOW words. LOGO words that cannot be used without specially wnlocking their protection
are celled STATUS words, There it nlgo a serice of words that serve only to clarify the natuce of
the word following them. These words are cailed MODIFIERS in this glascary. To help the
reader. the COMMANDS, OPERATIONS, SWITCHES, and FLOW words, are further modified,
wheve aopropriale, with labels iedicating which spacific device or devices they apply to. Words
that apply geaerally are not furthor labeled.

ALL (madifier)

' Used in expressions like PRINIOUT ALL or ERASE ALL to indicate that the
command applies to your entire workspace. In additiou to the two commands already mentiored,
ALL may senmibly fcllow TRACE, STEP, BURY, ERASE TRACE, ERASE STEP, and ERASE
BURY.

ALSO anot hercontrolcommend (switch)

S After you nave elected to contro} ona device, such as a floorturtle, display or
plotter, you may rescrve another for your control with this command. (Actually ALSO doesn’t care
if you are already controlling anything or not.) To use a display and a turile, for example, say:

?CLEARSCREEN
?ALS0O TURTLE 1
2

Then ambiguities about which device you are directing commands to are cleared
up by using the CNTRL command. The (unquoted) inputs that ALSO understands are TURTLE 1,
TURTLE 2, PLOTTER, and DISPLAY 9, DISPLAY 1 (see STARTOISPLAY for explanation of
the inputs to DISPLAY.)

W



VOGO CLOSSARY et e March 12, 1975

ARCTAN s anbier {operation)

ATAN. num(‘wr
Dtputs tho oo tangont of number ic dogrens.

ARFAY arra yrosie (modifier)
indicates thut arvasname is the name of an array that hos already been defined
by DEFAR. Used im combisations such as ERASS ARRAY "CALENDAR.

ARPAYS 7 o N 7 {modifier)
Plaral of ARRAY, ER ARRAYS or PO ARRAYS, applics to all arreye in your
workspace.
ASTZE arve_mamc (Gpcvation)
Ouiputs the dimensions of the array arrayname ag a list,
ATOO devicenumbr (operation)

Analog e Digital. OQutputs the curreat volue of device number devicenumier,
E.g, PR ATOD B prints a number corresponding to the horizontali position of one of the joysticke.
(Time vzlue infoemation: trae as of Sept. 1, 1914, evening.)

BACK distance (turtle command)
BK_distance
Causes the display, plotter oz floor tirtle to back up distance,

BELL {command) i
Rinzs a bell at your console (if your console has a bell), as does .CTYD 7

griour vmmﬁer (command)

This outputs 16 bits to 16 rclays at once, by converting number into binary and
sending the lowest or-:r bit to relay 1, the next to relay 2 and 50 on. High order zeros are high
order zeros.

30TH TorF! TorF2 (operation)
7 Outputs the logical and of both its inputs which must be either "TRUE or
""ALSE. That is, it outputs "TRUE if and only if both of its inputs are (or evaluate to) "TRUE.
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- BOXIN_swite! doxnum {opcration)

Outputs & nuamber which iz the cum of the powers of 2 corrosponding to
switches that are on at the him ahm operation is exccuted. {Clear?) For example, BOXIN 3
cutpats 34 if awitches 5 and 1 (23 « 21 on box 3 are om, and 0 il no switches are on. See appendiz
for a diagram of the switchbor switehk numbers.

BTOUCH o {TS-turtle operation)
~ Outputs "TRUE if the back of the touch-sensor turtlz iz touching something.
Outpute "FALSE othrrwise. Like FTOUCH, RIOUCH, sad LTOUCH.

BURY someprocedure {command)

"Buries” the procedure someprocedure. A buried procedure may be executed
like any other, may be printed out if specified by name and may be edited (thougk cditing of the
title unBURIes it even if mo title change is made by the edit). But the precedure ir "invisible” to
CONTENTS, PO ALL, ERASE ALL and WRITE. Thus, one convenient way of saving & procedure
while hbrralmg yuurﬁalf from many others 1s to BURY the good ane, ERASE ALL and them ER
BURY the good one. You can now write that one into a file. Only procedores can be BURIed.
BURY quotes its input. See PRIMITIVES WHICH QUOTE THEIR INPUTS in the appendiz. Like
other cﬂmmands that quote their arguments, ne quote is needed on temeprocedure, but the
presence of a " does not change the effect {enabling you to execute computed BUR[es).

BUTFIRST wardorlist (operation)
BF _toordorlist

If wordorlist is a list, BF outputs the list that contzins all but the [irst
element of the list wordorlise.

PRINT BF (D0 YOU LOVE ME]
YOU LOVE ME
?

If wordorlist is a word, BF outputs the word that is wordorlist with its head cut off.

PR BF "WHERE
HERE
?

If wordorlist is the empty list or.the empty word, BF can’t chop off its leading edge and cornplains.
See also FIRST, LAST and BUTLAST.

BUTLAST wordorlist (operation)
BL wordarlist
The same as BUTFIRST, but last.

- CASESH Oori ) {switch)
The input 0 turns of [ the feature that converts lower case alphabetic characters
typed at LOGO to upper case. Normal mode is restored by typmg .CASESW 1.
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.CGCF (status switch)

This undecs the effect of .56CF

CHAR asciivalue , 7 (operation)
Outputs the character whose decimal ascii number is aselivalue. Seo appandés.

CLEARSCREEN (command and switch)
CS

Erases all lines frem a display and places the turtle in the center of the dieplay
facing up. CS does not alter the turt!e’s visibility or its readiness to draw. (That is, if the tartle
was hidir 3, or if it pen was up, those states are not reset as they are by STARTDISPLAY.)

CLOCK {2poration)
This outputs a number which is incremented every 60th of a second. Omo can

thus use CLOCY to time thirzs.
1

CLOSE device (command)

~ Closes output to the device you are controlling and [rees it for someone else to
use it. [ts input may either be the number of 2 device or @ quoted device name. The device nawnes
it recognizes arc "LIGHT, "TURL, "TUR2, "MUSIC, "PLOTTER and "TTY which you can look

up in the cection on LOGO SPECIAL NAMES in the appendix. See .TYD also
. CLOSEF (file command)

Closes whatever file is currently open (for reading or writing). This muat he
executed after .OPENR, .OPENW, and .OPENA before any other file opening commands (tha
three previous or READ, WRITE, POI, POF, etc) can be exccuted. See FILE for details.

CNTRL controleommand (switch)

- Directs following turtle, display or plotier commands to appropriate device until
anather CNTRL or control command. Used with ALSO. It's (unquoted) input must be TURTLE 1,
TURTLE 2, PLOTTER, or DISPLAY.

CONTENTS (operation)
Outputs a list of titles of all (unBURIed) procedures in the user’e workspace.
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LOMTIENL {{low)
e

Continuer the execution of a procedure that has been PAUSEd by PAUSE, 7, or
ar. ervor while in DEBUG mode. Erecution stares st the next line after the PAIUSE und not st the
PAUSE jtzell

COS degrees (operation)

Cutputs the cosine of degraes,

COUNT_thing ' (operation)
If the input is a list, COUNT outputs the number of members of the list, If
the input is a word, this sutputs the number of letters in the word.

?PR COUNT (HOW OLD ARE YOU TODAY?)

5
?PR COUNT "YOURFINGERS
11
?
LCPNF (status cwitch)
' This undoes the effect of . SPNF
CRINDEX indexname {{ile command)

This command creates an index on whatever branch of the filing tree yoa
currently happen to be hacking at. See FILE for more detaile.

i

CTF (status switch)
This undoes the effect of .STF

01yl ’ (operation)

o This takes no input but demands a character from the condole when executed
ar.. outputs that character’s decimal ascii value. Be warned that .CTYl treats all characters
a te without showing partiality toe "G's or the BREAK key. That is, if you do not provide a test
fo- these keys in your program, they will not help you tc stop your procedure.

. CTYD aseii (command)

- This outputs a character to your console. The console then handles that
character in whatever ‘way it's instincte tell it. In particular, .CTYO 65 causcs any console to
type an A whereas CTYO 29 and .CTYG 31 both do nothing at all on the printing consoles, but
are Homcup and Erase to EOF respectively on the Datapoint.
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CTYOUAIT extrawais {flow)

- - Causes your program to wait until your concole has finished typing out befors
continuing with the next instruction. This is useful for proper synchronization of TTY output and
display, musichox or other devices. The input specifies an additional wait after the completion of
typing.

DATE (operation)

Outputs a list which might contain the current date, but probably will not. If
the date is once set correctly (see .SETTY), then DATE will, in fact, output the correct thing, even
if the system remaing up for a whole day. The elements of the list are [yr mo dal

DEBUG (switch)

Turns debug mode on and off. When in debug mode, errors cause a PAUSE
rather than a BREAK to the top level. During a pause (reached this way or by using ~Z or
PAUSE) the user may execute ather instructions (eg., PO NAMES to find out the state of his
variables including local variables if one is not at level 0) and then continue ezecution by using the
CO command.

DEF INEARRAY aname dim type (command)
DEFAR arrayname dimensions type

 Arrays may be one-, two- or three-dimensional but parentheses must be used
avound DEFAR and its inputs il a more-than-one dimensional array is to be created. For example:

7( DEFAR "SOMEARRAY :DIM1 :DIN2 :DIM3 2 )
2

ereates a three-dimensional “pointer™ array called "“SOMEARRAY. The type
must be 0 for integer entrics into the array, 1 for floating point entries, and 2 for lists and words
(and numbers as well, though these are treated as words when they get got by GET). All cells of a
newly created type 0 or | array contain 0 until you STORE something else in them. Pointer arrays
start out with empty cells, Indexing of arrays beging at 0, so that referencing of :DIMl runs
from © through :0IM] - 1.

DELETE filename {file command)
- - See ERF (ERASE FILE). :

DELETEINDEX indername (file command)
See ERI (ERASE INDEX).

.DEPOSIT coreaddress (status command)

~ Don't play with this without knowing much about the guts of LOGO! It can
wipe out lots of good things. It requests a numerical input from the console and deposits it
directly into coreaddress.

8
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D IFFERENCE _subtrahend minuend {operation)
Wow, it's been a long time since I've had & chance to use those worda!! Ses
section on INFIX OPERATORS in 2he appendin.

DISPLAY anapname (display command)

Displays a snap (see SNAP) in the same location relative to the current position
of the turtle that the original drawing was to the position of the turtle at the time the snap was
made. (I know that was hard.) The turtle’s position after the snap is displayed will be the position
the turtle had on the snap when the snap was first made. At present, the displayed xnap slways
appears in the orientation in which it was oviginally drawn regardless of the heading of the turtle.
DISPLAY is also used (without an input) as an input to CNTRL and ALSO.

. ECHOSU Oorl {awitch)

The input 0 tucne off the feature that echos characters typed at the console.
Characters typed will be heard by LOGD, but will not appear to have been tyyed (the console looke
dead unless other characters are being outputted to the console) Esxcept for characters being
typed in, no printing is suppressed (i.c, PRINT, ,CTYD, etc. will still act normally).  .ECHOSW
1 restores normal mode.

EDLT somprocedure (awitch)
ED ssmeproe

The procedure named is designated for editing and editing mode is entered. The
prompt character for editing mede, as for defining a procedure is the > rather than the ? thet
indicates exccution mode. To switch off editing mode (when done editing the procedure or to avoid
unwanted side-cffects) type END.  EDIT quotes its input. See PRIMITIVES WHICH QUOTE
THEIR INPUTS in the appendix.

EDL Zinenumher (editing command)
EQIT LINE linenumber :

- Places line number linenumber of the procedure that is being edited in the edit
buf fer where it can be manipulated using the special editing control characters (see EDITING
CHARACTERS in appendix).

EDT (editing command)

) Enables the user to edit the title of ihe procedure he is defining or editing. He
may either wse the special editing contrel characters or simply retype the title. Using this
command is the only way of editing the title of a procedure.

EITHER TorF! TorF2 (operation)
Outputs “TRUE if EITHER of the inputs are "TRUE, "FALSE if both are
"FALSE. The logical or. Both inputs must be or evaluste to "TRUE or "FALSE.
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ELSE otherinatructions (control word)
Can be used with [F (and THEN) to allow an alternative course of action to
take place if the conditional in an IF-THEN pair is "FALSE.

PMAKE “"MEATHER “CLOUDY

?21F sWEATHZR = "SUNNY PRINT "GOOD ELSE PRINT *TOUGH
TOUGH

?

ENPTYP wordorlist (operation) o
Outputs "TRUE if the argument is the empty word or the empty list, "FALSE

otherwise,

END , (switch) ,
Tells LOGO you are finished editing or defining & procedure. Switches off
editing mode,

EQUAL this thne (operation)
Outputs "TRUE if this and that are equal or evaluate to the same thing.

PPRINT EQUAL 2 1.6 %2 - 1
TRUE ,
?1F EQUAL "BOY "GIRL PR "HMM! ELSE BELL

? ! bell rings at your conssle

See rection on INFIX OPERATORS in appendix.

ERASE procedurenameormodifier {command)
ER_procedurenameormodifier

~ FErases the pracedure from workspace. A procedure may not be c-ased while it
is heing edited or defined. ERASE quotes its input. See PRIMITIVES WHICH QUOTE THEIR
INPUTS in the appendix. ERASE can be followed by a modifier instead of a procedure name, in
which case it acts accordingly. In all cases, either ERASE or ER may be used. Three cases (ERF,
ERI, and ERL) may be abbreviated even further.

ER ALL ' (command) ,

Erases cverything in workspace except for BURIed procedurcs. This command
clears the stack, that is, stops the execution of any [ollowing instructions on the same line or in
the same proccdure, even if the procedure is buried. It cannot be executed in edit mode.

10
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ER _ARRAY arrzyname {command)

ER_ARRAYS (commanid)

Eras=s sll arrays.

ER _BURY procedurename (command)
Unburies the named procedure. If proccdurename is ALL, this unburies all
procedures. No error is produced if you try to unbury a procedure that exists but is not buried.

ER BURY quotes its input. See PRIMITIVES WHICH QUOTE THEIR INPUTS in the appendin.

ER FILE filename {file command)
ERF_filename
DELETE filename ,

~ Erases the file from the disk. This does not affect your workspace.

ER INDEX indexname \ {file command)
ER! indexname
DELETEINDEX indexname .
B ~ Deletes the index indoxname [rom the branch of the filing tree you are citting
on if that index contains no files. See FILE for more details.

ERL linenumber (editing command)
ER _LINE linenumber
Removes that line from the procedure you are in.

ER _NAMT name (command)
Removes the global variable rame from the workspace.

ER NAMES {command)

Erases all global variables ("names®) from the workspacc.

ER_PROCEDURES (command) .
' Erases all unburied procedures from the workspece, but leaves variables and
arrays untouched.

ER STEP procedurename ' K (switch)

- UnSTEPs the procedure (but does not erase anything else.) If ALL id¢ the
procedurename, this unSTEPs all STEPped procedures. You cannot unSTEP a STEPped procedure
while it is running (or during a PAUSE in its running) but no error is encountered if you try. The
ER STEP takes effect after the procedure stops. ER STEP quotes ite input. See PRIMITIVES
WHICH QUOTE THEIR INPUTS in the appendix.
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ER TRACE proccdurenamae {seviteh)

- UnTRACEs the procedure. As with ER STEP, ER TRACE ALL werks, but ako
as above a procedure cannot be unTRACEd while it is running. ER TRACE quotes its inpul. Sea
PRIMITIVES WHICH QUOTE THEIR INPUTS in the appendix.

ERBRK {operation)

) If used in an ERSET procedure, ERBRK cutputs 1 if the running was
interrupted by pressing °G, -1 if it was interrupted by pressing “Z, 0if it was interrupted by an
error condition,

ERCLA {switch)
Error clear. Undoes the effect of ERSET,

ERLIN {operation)

Queputs the procedure line number in which the last error sccurred. Thic
gutputs 0 f the last error was a top level error or il it occurred just 2 & procedure was boing
invoked (the title line is considered line 0),

ERLOC (operatior) 7
Gutputs the location in the computer’s core at which the last errer occurred.

ERNAM (operation)
Outputs a fairly reasonable abbreviated nam= of the last ceror. Examples:
"UBI » u'ied by lﬂgﬂ, FNF = filc not faunﬂ HNM has no meamng Tht‘. best way to find out

?70 LEARNERNAMS

>18 OUTPUT ERNAM
>END

LEARNERNAMS DEFINED
?ERSET LEARNERNAMS

?4
uTb
ZNOTHING
HNM
?
ERNUM {operation)

Outputs the number of the last error. (But you don’t really want te know that,
do you?)

sk
o9
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ERPRO : (operation) )
Outputs the name of the pr@cedure in which the last error tm:urred ERFRO
outputs the empty word if the last error was at top level,

EERET linenurnber (command)

When used in an ERSET procedure ERRET returns execution to line linenamber
of the procedure in which the last error occurred. )
EFISET procedurename (switch)

Causes the named procedare to be exccuted whenever an error (or break) occurs.
If the proccdure does not output (see OUTPUT), LOGO saves up the error message until all
currently running procedures have stopped and then prints the message (the last message if mowe
than one error is encountered). If the ERSET procedure does output; the output is printed instead
of the normal error message. System bug errors and the error "NSL (no storage left) cannot be
overridden by ERSET. If an error is encountered srithin the procedure that has been ERSET,
ERCLR is exccuted.

ERTOK : (operation)
Outputs the number of the token in the line in which the previous error
occurred. If you are versed in the mysteries of the LOGO evaluator this might be useful to you.

EXAMINE coreaddress (status command)
Prints the contents (octal) of coreaddress in the format, coreadress/contents.

-~ (modifier)
Used in expressions like PO FILE "MAIL or ER FILE “GARBAGE to indieate
that the command applies to afile lnd not Lo something in your workapace,

FILE filename

" GENERAL INFORMATION ABOUT THE FILING SY?TEM

All files must be closed before any ather hlbrel‘eri}ncmg comands. can be
exceuted. The file refercncing commands are: .OPENA, .OPENR,  ,OPENW, CRINDEX,
DELETE, OELETEINDEX, ER FILE, ER INDEX, ERF, ERI, LOGIN, MAIL, PO FILE, PO
INDEX, PO TREE, POF, POI, READ, SETINDEX, and USE., OfF these, only the first three
leave files open (to be closed by .CLOSEF) It is worth remembering that when exccuting direct
commands from a file, none of these commands can reference another file while the file they are
being exccuted from remains open, .FILER closes an m line file when it tries to read line ne l.
Inputx for all file-refercncing commands that take imputs (cxcept LOGIN) can either be words, in
which case they refer to the subordinate file or index, or lists, in which caste all but USE and
MAIL interpret the list as a tree beginming with the next subordinate index (or with the root if the
first ist cloment is FIXED;, Al@l:, orjust 3). USE and MAIL begin with & user whose name
must be the first clerent of the list, See TREE for more mﬁ:mnim about the structure of the

filing system.

13
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FILED o (oper a tion)
Owstputs " TRUE if afile i currently open and "FALSE if no file is open.

JFILEP s . {file compriand)

o Wriles its argument in a file opend by .OPENM or ,OPENA commands. Like
FPRINTing in20 a lile. Ifno flileis opers for writing, .FILEP cautes am error. See REQUEST and
TEXT for erammples of use.

FILER (file operation)

Drags one line out of afile that his been opensd by \OPENR (beginning at the
beginring and working sequentially through the file in each succesive use while the file is open)
tnd oulpuats that line as o lise. (Like FEQUEST, but from a fil.) When no file is opened for
reading, - FILER causes an erron.

FIRST wordorlist {operation)
F mpfdnrlm

If the inpunt is a list, FIRST outputs the first elemerst of the list, which may be
a word or alist itself. (Unlike BUTFIRST which must output a list if its input was a non-empty
list) If the irmput is aword Cor number), FIRST outputs the first character of the word. See also
LAST, BUIFIRST amd BUTLAST.

?PRINT FIRST 637
=4
?FRINT FIRST "ALPHABET

A
PFPRINT F BF ([ONE 1) [TLN.2] (THREE 31
(o 23 ‘
?

FORUARD _dise ance (turtle command )
FD distanee 7
Tells the floor or ditplay turtle to move ahead distareee,

FPRINT woordorli s (commraand)
Lik c PRINT except thast it also prints the outside brackets of a list.

2FPRINT [THIS LOKS LIKE A LIST)
CTHES LODKS LIKE A LIST]
2FRINT (BUT NOT THES

BUT NOT THIS ,
? contived next pexe

14
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continued from st page EPRINT can also take a variable number of inputs in which case it FPRINTs

with no spaces between inputs.

?( FPRINT A "B [C] (D) (E [F 6] )
ABICI (D) (E [F G}) ’

?( PRINT "A "B (C] (D] [E (FGI})
ABCOE (F G)

?

See PRINT also.

FPUT_wordorlist liat {operation)

Creates and uulputs a new list whose FIRST is wordorlist and whose BJTFIRST
is list. List is not destroyed. (Compare this operation with LPUT, SENTENCE and L1ST.) This
operation can take a variable number of inputs in which case all but the last are FPUT onto Jist.

2FPRINT FPUT "WORD [ONTO A LIST)

[WORD ONTO A LIST) 7
PFPRINT ( FPUT "WORD [AND LIST) “ANDWORD [ONTO A LISTI )
[HORD [AND LIST] ANDUORD ONTO A LIST)

PFPRINT FPUT (LISY] (ONTO LIST)

CILIST] ONTO LIST)

FTOUCH | (TS-turile operation)
- Outputs "TRUE if the front of the touch-sensor turtle is touching something.
Outputs "FALSE otherwise, Like BTOUCH, RTOLKH, and LTOUCH.

. GCOLL (command)  _
Calls the garbage collector. You generally don’t need this since the glrln]c
collector is rather conscientious and ﬁﬁrii'WhEﬂEVE? he (she?) sees the need anyway.

GET _arrayname index - (operation)

I Outputs contents of the cell specified by index in an array’ previously defined
by DEFAR. Like DEFAR, this command requires parentheses il more than one index is needed (Lo,
if the array is two- or three-dimensional),

GO _linonumber . , 7 (Nlow)
Used in a procedure to transfer control to that line of the procedure.

GOODBYE (command)
" Prints out a sweet message and then executes HELLOD,
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GREATER shisnum thatnum (operatior)

Ouputs "TRUE if thisnum is numerically GREATER than thatnum. Otherwise
outputs "FALSE, It is an error if either input does not evaluite 1o & number. See section on
INFIX OPERATORS in appendix.

. GUN usernum (vicious command)

- Flushes the workspace and frees the console of user number usernum. Like
having that user type GODOBYE and useful in situations where he cannot do that. Not to be used
without the target’s knowledge and consent.

JHALT 7 (status command)
Stops LOGO by halting the computer.

HEAUING (display operation)

) Outputs the heading of the display turtle (ie., the direction it is facing) im
degrees. When the turtle is Tacing North (ite state dlre:tly after the HOME or CS comm:nds), its
heading is O.

HELLO (:amrmnd)

everything from it, Whatcvtr ilevuzes may have bem in use st that console (eg, display, music
box, turtle) are released for use by others. Use HELLO to clear out unwanted garbage from the
workepace you are about (o use. It is also good housekeeping to say HELLO when you leave, but
if this of fends your sense of order, plewse say GOODBYE.

HERE o (display operation) )
Outputs a list of 3 elements, the XCOR, YCOR and HEADING of the display
turtle. Exactly equivalent to { SENTENCE XCOR YCOR HEADING ).

HIDETURTLE (display command)
HT

This makes the triangular display turtle invisible, It continues to behawe as it
did when you could ece it -~ in particular, it cnnhnucs to leave a track. If you don’t want to see
the turtle track, type PENUP,

HISSPEED devicenum speed (ewitch)
Sets the computer line speed of dgﬁncsmﬂm to speed. See MYSPEED for detsils.

7

HOME 7 (display eommand)
: Sets the display turtle at "home,” ie st :qord;nllﬁ (D,Q) ;m! llgmhng north.
This is rqmulmt to SETTLIRTLE 6 8 01, .

16
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1F_TorF logoline (control word)

~ IF demands only the input TorF which must evalunte to “TRUE or "FALSE.
If the input evaluates to "TRUE, the rest of the line (i.e, logoline) is exccuted. If TorF evalustes
to "FALSE, the rest of the line (up to an optional ELSE) is ignored.

TO REACH

18 IF FTOUCH THEN TOOT 5 STOP ELSE FEﬁI-IAR‘E 18
28 GO 10

END

See ELSE, EQUAL and THEN for examples of the use of iF.,

IFFALSE logoline | (control word)
1EF logoline

Exccutes the logoline if the result of the most recent (local) TEST was “FALSE.
Since results of TEST are only stored locally within a procedure, this control word always exccutes
its line at top level.

IETRUE dogoline | (control wor)

Executes Iogoline if the result of the previous (local) TEST was "TRUE.

ILINE ' (operation)
o Quiputs, as a list, the last line typed in a1 the console.
INDEX (indexname) (meodifier)

‘Used in expressions such as ER INDEX “USELESSIOX or FO INDEX to indicate
that it is an index and not something in yaur ‘work space that you sre relerring to. See FILE Yor
more details.

LEEER / Eomlnum (operstion)

~ Qutputs the integer part of the [loating point number [pointnum. The input
can he in decimal or exponential form.

LAMPOFE | | © (turtle switch)
) Turns the light on the floor turtle off.

LAMPON | (turtle switch)
o «.And the floorturtle’s light turns on. -

1Y
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LAST wordorlise (operation)
L_wordorliss

If the input is & list, LAST outputs the last element of the list, which may be a
word or a list itsell. If the input is a word (or number), LAST outputs the last character of the
word. Analogous to FIRST. See also FIRST, BUTFIRST and BUTLAST.

(turtle cnmmin:i)

LEFT degrees
Causes the floor or digplay turtle to rotate degrees to the loft.

LESS_thisnum thatnum (operation)

Outputs "TRUE if thisnum is numerically LESS than thatmum. Otherwise
outputs "FALSE. It is an error if either input does not evaluste to a number. See section on
INFIX OPERATORS in appendix.

LEVEL (operation) :
’ QOutputs a number which tells "how many procedures deep” the current
exccution is. Since levels are thought of as depth (procedures call subprocedures) smaller level
numbers are higher levels. Top level ig level 0, command level, when no procedure is running snd
instructions come directly from the user. For example,

PPRINT LEVEL

e

270 WHAN

>1@ PRINT LEVEL
=208 UHAM

=END

WHAM DEFINED
ZUHAN

LIGHT (light-turtle operation)

The operation LIGHT outputs a mumber (0 through 63) indicating the amount of

light sensed by the eye of the light-turtle. Also, the name "LIEHT it understood in the command
.CLOSE "LIGHT, which relcases the light-turtle.

LINE linenum . (maﬂn[mr)

) - Used in expressions like ERASE LINE 28, PO LINE 49, or EDIT LINE 121.
to indicate that the command applies to a line of a procedure and not something in your workspace,
Without the word "LINE,” of course, each of the expressions above would generate an error
message and an error,

18
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LIST :hmggl thing2 (operation)

Outputs a‘two-element list whose elements are thing! and thing2 (which may be
words, numbers or lists themselves), respectively. LIST can accept one input or more than two
inpute if surrounded by parentheses. For example:

?FFR!NT(LIET (LIST"ALB] "C))
I[AIE]E]!

Also compare this aperatmn with FPUT, LPUT and SENTENCE.

LISTP thing (operation)
- Outputs "TRUE if lﬁln; is a list, and "FALSE otherwise.

LOCAL name - ’ ' (command) :
In a prm:udure, this command causes the scop2 of name to be local to the
procedure (i.c., the name is undefined outside of the procedure).

LOGIN name . (file command)

S This tells the :ynem who ym! are (which information is used by the MAIL and
PEEK commands), USEs mamne’s INDEX of files (if the user has already specified the correct disk),
searches for an file named "INIT in that index and perfoms all commands written into the file (if
it exists), and then scarches for a file named "MAIL, aske the user if he wishes that file to be
printed ont and doex so if the user types V.

L ] NEF’R] NT_filename : ' {comrmand)

nléqgif;g

Causes the lineprinter to priﬁc out the remed file.

LPUT wordorlist list (operation)

* Creates and outputs a new list whose LAST is wordorlist and whose BUTLAST in
list. List is not destroyed. (Compare this operstion with FPUT, SENTENCE and LIST) This
operation can take a variable number of inputs in which case all but the !nz are LPUT onto list.

LTOUCH | ' (TS-tunle &]!Ernmn)
- Outputs "TRUE if the left of ﬂlE touch-sensor turtle is touching something.
Outputs "FALSE otherwise. Like FTOUCH, RTOUCH, and BTOUCH. .

HAIL name : (f:la mmd) ‘

- Creates (or appends to) a file called "MAIL in mame's INDEX of files. (See
LOGIN for an explanation of that file.) ‘Tha computer responds to this i:ommm! by typing am
arrow. Anything typed at the console at this time is regarded as mail to be sent. To end the
message, the user types a line which contains only ‘a single period () followed by a carriage return. .

If the user is logged in, HAIL will identify him to the recipient of the mail file. If the inpat to

MAIL is a tree beginning with a username, the MAIL Tile will be ereitad in the speciflied subinddx. -
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MAKE name thing (command)

Assigns the name name to the thing thing.

?PRINY “MY.AGE

MY. AGE

?PRINT :MY.AGE
"MY.AGE HAS NO VALUE
?MAKE "MY.AGE 9
?PRINT "MY.AGE
MY.AGE

?PRINT :MY AGE

9

?

net EAR : (music command)
Clears the music buffer,

MLEN , (music operation) )
, Outputs the length of the longest voice loaded in the music buffer in units. See
NOTE for explanation of units. - ’ S : ’ '

MUCTRL woicespers (switch)
Voicespecs is a two-digit number, the first digit of which specifies the voices to
play from and the sccond of which specifies the voices to load according to the following table.

DIGIT °  FIRSTDIGIT ' SECONDDIGIT
0 play none . load 0, 1, 2, 3
i play 3 . load 1,2, 3
' 2 play 2,3 load 2, 3
3 play all load 3
Voices are loaded in cyclic order and played simultaneously beginning immediately after the last
expected voice is loaded. :

MUTYO pitchl pitch2 (music command)

o ~ Actually, MUTYO takes a variable number of inputs (requiring parenthescs if the
number of inputs ix not exactly two) and loads the pitches sequentially into the music box
according to the format specified by MUCTRL. Regardless of the format specified, Tour successive
MUTYOs with two inputs cach are equivalent to cight with one input each, or one with scven inputs
followed by one with one. Legal inputs are -28 through 35 inclusive, except for -25 which is a
special control character, Pitches progress chromatically beginning two octaves below middle C
(pitch  -24) and ending three octaves above (pitch 32). Middle C is pitch 0. The percussion sounds
BOOM and SSH are, =27 and -26 respectively, and a silence is -28.

l“lUngl]' extrawait ' (music command)
Causes your program to wait extrascait 30ths of a second after music vutput
has stopped before continuing.

, 290
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MYSPEED linespeod (switch)

Sets the line spced of your own console to linespeed. .PHRCLR sets
everything back to the default speed, 300 BAUD (MYSPEED 7). DATAPOINT consoles set at 300
BAUD run well at the same linespeed as the other consolec, but can be get to 2400 BAUD if
MYSPEED 11 is first run.

NAHEfngme (modifier)
Used in expressions like ER NAME name or PO NAME name to indicate that
you are referring to a name and not a procedure.

NAMES {modifier)

, Plural of NAHE. PO NAMES or ER NANES refers to ail names in your
work space. , , '

NEWSNAP ‘ (display switch)

Causes the image currently on the screen not to be part of subsequent SNAPs,
Also sets the starting location of subsequent SNAPs to the cuarrent position of the turtle rather
than te (0,0). Sce also DISPLAY and SNAP.

.NODES (operation)
Qutputs the number of free nodes in your workspace. If you want to know hﬂi
many nodes you REALLY have, call the garbage collector first and tyn: only one line, for example:

?.GCOLL PR .NODES
2286
?

NODISPLAY | | (switch)

Turnx off_and releases the display.

NOIUSIC ! ' : (switch)
o Turns of{ and releascs the music box.

NOPLOTTER | (switch)

Turns off and releases the plotter.

NOT TorF (operation) ) _
' Outputs "TRUE if the inpat TorF is (or evaluates to) "FALSE and .outputs
"FALSE if the input is " TRUE, .
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NOTBOX ! (switch)
Parsed "NO TBOX," this declares you are not a TBOX., See TBOX.

NOTE pitch duration (music command)

- Loads one note of music into the music bulfer (which may later be played by
using the command PN). Pitches are numbered chromaticslly from -24 to 35 with 0 being middle
C. There arc also three special "pitches™

=28 is a silence ("rest”)

=21 is the percussion sound “boom”

-26 is the percussion sound "ssh”

=25 is not a valid pitch _
Durations must be hetween 0 and 127 units. Each unit is 1/8 second long if NVOICES 4 was used.
(See NVOICES.) If duration is 0, NOTE generates nothing. If it is 1, the command generates a note
1 unit long. If duration is greater than 1, the note generated is duration - I units long folowed
by 1 unit of rest (so that the music will not sound "slurred™). If pitch is -26 or -21, NOTE
generates a 1 unit percussion sound followed by duration - 1 units of silence.

NOTURTLE (switch)
Turns off and releases any floor turtles that you are controlling.

NOWRAP (display switch) 7
Tells the computer not to allow the display turtle to go out of bounds. See
HRAP.

o ~ {operation)
Outputs " TRUE if input is a number and "FALSE otherwise.

NUMBERP _input

NVOICES number (music switch)

-  Specifies the number of voices to which music will later be sent (using VOICE to
indicate “"which voice now™ and NOTE to generate the music).- When outputting from the music
buffer to the music bor, the music system normally multiplexes among four voices, but it is
possible, using NVOICES to use only one or two voices. NVOICES 1 outputs only to voice 1 (and,
when played, plays only {rom voice 1. NVOICES 2 outputs to voices 1 and 2. NVOICES 4 is the
normal modec. Since the music box is fed at a constant rate, NVOICES 1 causes the basic unit of
duration to be 1/4 as long as normal and NVOICES 2 causes the duration to be 1/2 as long.
NVOICES 3 is not a valid state. '
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. OPENA flh‘m:me (file command)

Opens a file for appending with .FILEP -- whatever was in the file remains
and you add new stuff at the end. (If no file by that name existed, one is created.) Close file with
« CLOSEF before leaving yout conkole or HELLOing as files left open for writing are flushed when
your workspace goex away, See FILE for more details.

. OPENR Jilename . {file command)
Opens a file for- reading with .FILER operation. See FILE for more details.

- OPENY [ilename . (file command)

Opens a file for writing with .FILEP -- if the file already exists you will be
notified and asked if you wish the contents to be deleted as with the command URITE. See FILE
for more details,

QUTFUT _whatever : (flow operation)
OP_whatever .
Used to make procedures operations instead of commands, OUTPUT tells the
procedure to stop and oufput whatever.

2?70 DOUBLE :X

>10 OP WORD :X =X

>END

DOUBLE DEFINED _
7PPRINT DOUBLE DOUBLE "HA
HAHAHAHA

?

A use in recursive procedures. Notice line 30 especially.

2?70 MEMBERP :I7TEM :LIST

>108 IF EMPTYP :LIST OP "FALSE -
»>20 IF :1TEN = F :LIST OP "TRUE
>38 OP MEMBERP :ITEM BF :LIST
>END

MEMBERP DEFINED

?

(eomlml)
When executed in a procedure, it causes a pause in the procedure during which
the user may execute any commande he wishes. To resume the execution of the procedare
(beginning on the next line after the PAUSE regardless of the location of that command on the
previous line) the user uses the CONT INUE command. :

PA

IT1
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PEEK . (command) |
Prints system usage information (who's logged in and what devices are used).

: _ (command)
Prints device usage information only.

PENDOWN (turtle command)

Allows the floor or display turtle to draw a line when it moves next.

PENP (turtle operation) :
Outputs "TRUE if the pen is down (ready to trace) and "FALSE otherwise.

PENUP (turtle command)
P ) .

Causes the floor or display turtle not to draw a line when it moves next.

PLOTTER (plotter switch)

- Exccuted as a command, PLOTTER causes subsequent appropriate turtle
commands to he sent to the plotter for execution. (Display commands which cannot be executed by
the plotter, such as CLEARSCREEN, WRAP, DISPLAY, ete., will be ignored and will not cause an
error.) Plotter argument range is more restricted than the display range. Also, the name
"PLOTTER is understood in the command ,CLOSE "PLOTTER, which releases the plotter for use ,
by others, See also NOPLOTTER.

7 i o (music command)
Causes the output of previous NOTE commands to be played on the music box.
This also clears the music buffer so that music must be recompiled before being played again,

PH

PRINT wordorlist ~ (command)
7 PRINTs its input followed by a carriage return. If the input is (or evaluates to)
a list, PRINT does not show the outside brackets. See FPRINT for examples of PRINTing of lists

and use of more than one input.

PRINTOUT (proc.nameormodifier) (command)
PO_(procedurenameormodifier) 8 : ,
Prints the text of the named procedure on the console. If no input is specified,
the default is the procedure most recently (or curreatly being) defined or edited including
procedures defined by reading in from a file. PRINTOUT quotes its input. See PRIMITIVES
WHICH QUOTE THFEIR INPUTS in the appendix. PRINTOUT can be followed by a modifier
instead of a procedurcname in which case it acts accordingly.

24



LOGOGLOSSARY 2 Mch12,1915

PO ALL 7 (command)
Prints the text of all (unburied) procedures, all names, and the specifications of
all arrays in that order.

PO_ARRAY arrayname (command)
Prints the named array's size and type.

PO_ARRAYS (command)
Prints the size and type of all currently defined arrays.

(file command)

Prints the entire contents of the file,

PO_INDEX (file command)
PoL
Prints the names of all files and subindices in the local index.

PO_LINE linenumber (editing command)
POL_linenumber :
Prints out the specified line.

PO_NAMES : (command) 7 )
Prints out all currently defined naies and their values. To print the value of
one particular name, use PR,

PO_PROCEDURES {(command)
Prints the text of all (unburied) procedures in the workspace.

PO _TITLE (editing command)
FOT - |
Prints the title of the procedure currently being edited or defined.

- POTS ‘ (command) 7
Prints the titles of 21l (unburied) procedures in the workspace line by line.

PO_TREE. (file command)
i Prints the tree of the current index. (See TREE.)
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PROCEDURES ) 7 (modifier)
Used with PO and ERASE to limit the commands to procedures only.

PRODUCT lIstfactor 2ndfactor (operation)
B Outputs the PRODUCT of firstfactor and secondfactor. Sea section on INFIX
OPERATORS in the appendix.

- PURCLR (command)

- Used in the hopefully rare occasions when the TTY comtroller or display
controller screws up. You might try this il your sonsole allows you to type CS or FO 1809, but
dors not display a turtle. . More likely, however, your display is simply switched to a dif ferent line.
Call for help then. Algo useful il all TTYs except the main console geem to “freeze wp™ while
LOGOQ is apparently still running. This command resets the speed of all TTY lines to their normal
speed and may screw some uscr (especially one using a Datapoint console), 50 be careful.

QUOTIENT dividend divisor © {operation)
~ Outputs dividend /divisor. If both inputs sre integers, this omiputs the integer
part of the quotient. See section on INFIX OPERATORS in the appendix.

RANDOM | (operation)
Outputs a one-digit random integer.

{file command)
Reads the specified file into the workspace. See FILE for more details. -

READPTR (command)
- Reads into the workspace from the paper tape reader.

RELAY bluchos tor] . (command)
- ~ Sends Oorl to the relay box numbered bluobox,

REMAINOER dividend divisor {operation) -
o ~ Outputs dividend (MOD divisor). See section om INFEX OPERATORS in the

appendix.
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REQUEST ' {operation)

- When cxccuted, this operation waits for a line to be typed in from the console.
It then outputs that line as a list. See also TYPEIN. The prompt character for 8 request in < if
nothing else was typed at the beginning of the current line, but is omitted altogether if the
request is begun in the middle of a line.

?T0 TAKENOTES

=18 .OPENA "NOTEBOOK

»>28 TYPE "TITLE:%%

>30 MAKE "A REQUEST

48 .FILEP SE DATE :A

>5@ MAKE "A REQUEST

s60 1F REQUEST = [.]1 .FILEP ([#==)} .CLOSEF STOP
>78 _FILEP :A

>898 GO 58

=END

TAKENOTES DEFINED
?TAKENOTES

TITLE: HEMDRANDUH

<THIS IS A WAY

<TO LEAVE BUG-MAIL

<AND OTHER NOTES TO YOURSELF

s

?POF "NOTEBOOK

75 1 11 RANDOM MEMO
PREVIOUS MESSAGES...

Aok

75 1 17 MEMORANDUN

THIS IS A WAY

TO LEAVE BUG-MAIL

AND OTHER NOTES TO YOURSELF
Seedk

~ (tartle command)
Causcs the floor or display turtle to Fotate dagress to the right.

RTQUCH (TS-turtle operation)
Outputs "TRUE if the right of the touch-sensor turtle is touching something.
Outputs "FALSE otherwise. Like FTOUCH, LTOUCH, and BTOUCH.

-RUG - (status command)
Stops LOGO by breaking out to RUG. This stops EVERYbody, to don't use it

unless you know what you ara deing. !

2
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RUN_list (command or operation)

Evaluates the input as if it liad been typed at the console. RUN outputs when it
evaluates an operation and docs not when it evaluates 2 command, but note the following special
situations {and scc EDI T for more clarification).

?T0 UNTIL :CONDITION :ACTION

>18 IF RUN :CONDITION STOP

>28 RUN :ACTION

=36 G0 18

=END

UNTIL DEFINED

PUNTIL [FTOUCH) (FD 18] ! moves TS=turtle forward until it touches something

RUN is also nccessary for the execution of REQUESTs and the execution of computed 70, ED, ER,
PO, BURY, STEP or TRACE, that is, the commands which quote their inputs. (See PRIMITIVES
WHICH QUOTE THFEIR INPUTS in the appendin.) None of these will do the right thing if its
input is a name or a procedure which outputs a name. For example:

7ER :A

:A - ERASE WHAT??

?BURY :A ! BURY also takes its input literally.
PROCEOURE :A NOT HERE.

?RUN SE "BURY :A! But this works!

2

SEND usernum message (command) 7
Prints message (word or list) on console usernum (or waits until the user of
that congole is not typing before sending the message.)

SENTENCE thingl thing2 (operation)

If both inputs are lists, it strings the elements of the two togcther to make a
single list and outputs that. If either input is not a list, it first changes that input to & one-
element -list and then proceeds as above. This operation may acrept other than two inputs if
surrounded by parentheses. Compare the examples below with FPUT lé& LIST respectively.

?FPRINT ( SE "WORD [AND L1ST] "ANDWORD (H!TH A LIST) )
(WORD AND LIST ANDWORD WITH A LIST)

?FPRINT ( SE ( SE [A B] "C [DE) ) )

(ABCDE]

?

SETASIZE nodes {command)

~ Used for grabbing more arrayspace when needed, this. command reinitializes
your workspace first (almost like saying GOODBYE) and is thus to be used with thought. To
compute nodes properly, count 16 nodes for every array and 1 node for every entry in a pointer
array, 2 nodes for every entry in a floating or integer array. It is not necessary (and useless) to
use this unless the normal allocation of array space is insufficient. If you give yourself too much,
you begin 5o lose regular node space, so beware.
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SETHEADING degrees (dizplay command)
Setr the heading of the display or plotter turtle to degrees.

SETINDEX indexname . , (file command)
SETI indexname '
Sete the default index to indexname. See INDEX and FILE for more details.

SETTURTLE statelise (dispiay command)
SETT statelist

7 The list atatelist must contain three elements in the format [x-coord y-ecoord
heading] and the command sets the display or plotter turtle's whereaboute accordingly.

.SETTV whichvar value (command)

T Sets the Time and date Variables for the TIME and DATE operations. W hichvar
is a number from 0 through 5 and specifies seconds through years in that fashion. Value is the
value you want that variable set to. '

SETX x-coord (display command)
Muves the display or plotter turtle horizontally to the specified coordinate.

SETXY x-coord y-coord (display command)

Moves the display or plotter tuyile io the specified coordinates.

(display command)
Moves the display or plotter turtle vertically to the specified cocclinate.

.SGCF (status switch)

Set Garbage Collect Flag so that all litter is removed the very instant it is
created. This slows you down beyond belief and hag little other value except for aystem
debugging. Cleared by .CGCF

SHOWTURTLE (digplsy command)
T ,
B Causes the display turtle to appear.

SIN degrees {operation)
Outputs the sine of degrees,
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SNAP (display operation)

Ured in expression MAKE "SOMENAME SNAP to assign the specified name to the
current contents of the display sereen (or to the contents since the last NEWSNAP). Once the name
has been assigned, DISPLAY :SOMENAME can be used to cause another copy of the picture to
appecr, its location being offset from the original by the amount that the turtle is currently offget
from the origin (usually (0,0), but see NEWSNAP). Similarly, MIPE $SOMENAME will remove sll
copies of :SOMENAME from the display without otherwise affecting the contents of the screon.
- +ifi's cannot be writien into files.

LSPNF ' (switch)
Set Print Nodes Flag so that you will be told how many nodes you have
irnmediately after cach epontancous or cvoked garbage collection. Cleared by .CPNF

SURT_number i (operation)
Outputs the square root of the number.

STARTOISPLAY 0orl {switch)

~ Grabs and initializes a display. STARTOISPLAY 8 is essentially the same as C5
PD ST and STARTDISPLAY 1 also allocates twice the usual display space (allows more lines on the
screen and more snaps to be created). Existing snaps do not survive through STARTOISPLAY and
cause zn crror if used afterward.

-STATUS (status switch)
A binary switch that unprotects all status-protected words.’

STEP procedurename (awitch)

- Allows the user to monitor the execution of the specified procedure (or all
procedures if procedurename is ALL) by 1) printing at the user's console the inputs to the
procedure and its outputs if any; 2} allowing the user to approve, reject or postpone cach line of
the procedure by responding with CARriage RETurn, CTRL G or CTRL Z after the machine types
the line. Carriage return executes the line, CTRL G stops the exccution entirely (but does not
unSTEP the procedure for subsequent executions) and GTRL Z holds everything in its current
state and allows the user to interpose other commands until he wishes to continue (see CONTINUE).
To unSTEP, use ER STEP procedurename. STEP quotes its input. See PRIMITIVES WHICH
QUOTE THEIR INPUTS in the appendix. g

.STF {(switch) N
Sets Trace Flag to show cruft that is incomprehensible to all but the elite.
Cleared by .CTF

s10P (flow) 7
Inside a procedure it stops the procedure and returns control to the next higher
level. See also PAUSE and TOPLEVEL.
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STORE arrayname coords item (command)
As in DEFAR snd GET, if the scray is more than ene-dimensions), STORE  and
ite inputs minct be encloced in parentieses. This stores item at coords in arraynawis.

SUM_addend] addend?2 (operation)

Outputs the sum of its inputs. It ean accept 8 variable number of inpute if it is
parenthesized.
SHITCH boxnum switchnum (nmrﬁtmn)

7 Cuipats "TRUZ i switeh wundber swlichinnm on box rumber Dospom 8 on and
“FALSE otherwise. See appendix for a diagram of the switchbox switch numbers,

SYSPR _mess: 2 (command)
Tries to print message »n sverybody’s console, wailing for individuals to {inish
typing at their congrole if necessary, ‘

TBOX {switch)

Declares to the computer that you are 8 Thornton Box. The computer rezponds
by asking you, one port at a time, what devices are connected to what Thox porte. You respond
with the letters N, M, T, C, or P, which mean, respectively Null (no device), Music, Turtle,
Consale, z2nd Plotter. If you don't claim to have & :angnle an nny port the computer will know you
are lying and will complain.

TEST TorF ' {command)
TEST runs its input, which must evsluate 10 "TRUE or "FALSE and saves the
result in a special place, local to the procedure in which the test was made, which can be read and

used by IFTRUE and IFFALSE. The results remain unchanged until a subsequent TEST or until
the locale ceares Lo exist.

TEXT procedurename - (operation)
Outputs a list containing the tost of the named procedure. Each element of the
list is a list containing one line of the procedure, beginning with the title and not including the line

[END). The following procedures illustraie a way of using TEXT to file procedures in their proper
place. (Sea onemple noxt pege.)
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/

{zantinusd from last pege, examole uging TEXT)

?T0 FILETHEM sPLIST ! AIDS ! the commont is a "tag”
>10 IF EMPTYP :PLIST PR "sanDONExws STOP
>20 MAKE "TEMP TEXT F :PLIST ! grabs text
=3@ MAKE "TOLINE F :TEMP ! grabs title line
>46 IF MEMBERP "1 :TOLINE Vis file labeled?
MAKE “PNAME F BF :TOLINE ! procedurename
MAKE "FILEN L :TOLINE ! file name
ELSE GO 1g0 Vif not labeled, skip it

>50 PUTALIAY :PNAME :FILEN

>188 PR SE :PNAME [NOT FILED]

=110 FILETHEM BF :PLIST

=ENO

FILETHEM DEFINED

770 PUTAUAY :PNAME :FILEN ! AIDS

=18 .OPENA :FILEN

>20 1F EMPTYP :TEMP GO 188 ! vanember [END]
38 .FILEP F :TEMP

>48 MAKE "TEMP BF :TEMP

58 GO 26

>108 .FILEP [END)

>110 ,CLOSEF ! notify user
>128 PR ( SE :PNAME [FILED IN} WORD ™" (FILEN )

=END

PUTAWAY DEFINED

?POTS

7O MEMBERP s [TEN :LI1ST

TO FILETHEM :PLIST ! AIDS

TO PLAYSCALE ! MUSIC

TO PUTAWAY :PNAME :FILEN ' AIDS

TO SHOWSCALE ! SCREENMUS

?FILETHEM CONTENTS

MEMBERP NOT FILED

FILETHEM FILED IN "AlDS

PLAYSCALE FILED IN "MUSIC

PUTAWAY FILED IN "AIDS _

SHOWSCALE FILED IN "SCREENMUS

ok ONE sk

?

THEN {noise word) 7
Unnr.cessary but occasionally attractive separator between the conditional clause
of an IF-line and the statement to be exccuted conditionally. See IF.

(operation)

THING neme . o)
- ' Outputs the thing associated with rame, the value sssigned to name.
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THINGP name ) (operation)
- Qutputs "TRUE if there currently exista some thin-~ with the name rame and
outpute “"FALSE otherwise. Example:

?T0 HI .

=16 IF THINGP "USERNAME GO 188 P do I need to esh?
>28 TYPE {WHAT IS YOIR NAME?%%%) !if ao, ask.

>38 MAKE “USERMAME REQUEST

>48 PRINT "HI! STOP

>188 PR SE "HI, UOHO sUTERNAME "1 ! elan just greet her

>END

?HI DEFINZO

7H!]

LHAT IS YOUR NAME? BOBBIE

Hi |

7H1 ! thie time, it alveady knowe the name
Hi, BOBBIE!
?

TIME (operation) )

Qutpute a three-clement list which might contain the correct tima [hr min sec)
but probably will not. Once set correctly (using .SETTV and 8 24 hour clack), TIME will tell the .
truth as long 28 the system stays up,

10 title (switch)

Used to define prm:edureu. The input, itle, must contain a name not ah‘a&dy
used by the user or by LOGO and may contain an indefinite number of additional words prefixed
by : which name inputs to the new procedure. Turns ou editing mode (cee also EDIT) and is
terminated by the switch END, (Sze throughout, but especially TEXT for examples.) TO quul.sn its
input. See PRIMITIVES WHICH QUOTE THEIR INPUTS in the appendir.

T00T_eesicenum (command)
Tells the floor turtle to toot ite liorn esolcanum/2 times.

TOPLEVEL (Mow)
Stops the procedure which invoked it and returns control ta TOP level.

TRACE procedurename ' (switch)
~ Causes the computer to type a message each time the named procedure is
exccuted and indicate what if any inputs the procedure received and what it outputs when it stope.
TRACE ALL traces all procedures. ER TRACE procedurename stops tracing that procedura.
{Aid, of course, ER TRACE ALL gets rid of all traces.) TRACE quotes its inpui. See P’HMITEVES
WHICH QUOTE THEIR INPUTS in the appendix.

w
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TREE : (tree)

Used only in the context PO TREE (which see under PRINTOUT). The filinz
system bogine with a "root directory” on each disk which simply nemes the disk. The fized platter
of the moving-head disk is called "FIXED; (don't forget the ;) and the removable platter of the
disk is called "AIB81: (never mind why). The “root” directories are the ones you g ¢ when you ssy
SETI "FIXED: or SETI "AlB1; or HELLO (which puts you on the root of the disk called
"FIXED;). These directories contain some files and some sub-indices. For example, the index
“FIXED: contains the "NEWS file that prints o:t messages when you say HELLO to LOGO. Both
roots contain an index called USERS which contain indices of users which may contain files and
sub~irdicea which may contain other files and gub-indices which may... This branched structure is
calied a TREE. Whereas, the command PO INDEX prints out the current index and shows what
sub-indices it aay have, it does not show the contents of these sub-indices. On the other hand, PO
TREE starts at the current index and prints the complete structure of the tree from there down.
(Note that the "root” is, unlike ordinary trees, at the top, and that the up-arrow sign, =, is used
for moving up to a higher index. See section on LOGO SPECIAL NAMES in the appendin.) For
further clarificaiion of the filing structure, see FILE and the specific filing commands.

Tive {op=ration)

Outputs "TRUE if anything lincluding space or delote} was typed st the user's
keyboard since the last REQUEST, TYPEIN or.CTYI. (Those operations grab what was typed in
and clear out the teictype buffer. Note that at present there is no way to know what was typed
in without using one of those operations and that TTYP does not tell you if anything new was
typed since the last time you looked in the buffer.) Outputs "FALSE otherwise.

2?70 LIMIT. : SECONDS ! limits typing time
>10 MAKE "TIME TIHE

>28 MAKE "ANSWER TIMEREQUEST :SECONDS

>38 IF NOT ( CLOCK - :PREVIOUS ) / 6@ > :SECONOS OP : ANSWER

>4@ FRINT [TO0 MUCH TIME!]

>50 0P [)

>END

LINIT DEFINED o
?T0 TIHEREQUEST :SECONDS ! limits response time
=18 IF $SECONOS < 1 OUTPUT ()

>28 MAKE "PREVIOUS LAST TIME

>30 IF TTYP MAKE "PREVIOUS CLOCK OUTPUT REQUEST

>48 IF LAST TIHE = :PREVIOUS GO 19

>50 TIMEREQUEST sSECONDS - 1

>END

TIMEREQUEST DEFINED

Once we commit ourselves to REQUEST or TYPEIN, we are stuck until a carriage-return is typed
and no further interaction with the clock is possible. With .CTYI, every character is cleared from
the buffer before another is checked by TTYP and so constant interaction with the praedirﬂ
becomesx possible, as in the following example. {s0s sxomple on next page)
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{contimed from b59Y poga)

?T0 ORBIT

=18 INIT

>20 MOVESATELLITE

=38 IF TTYP MAKE "A .CTYI

=4@ IF A = 7 STOP

>5¢ IF MEMBERP CHAR :A Tl D F B) THRUST :A

»60 GO 2@
>END
ORBIT DEFINED
?
TURTLE lor2 | (switch)

Specifies turtle 1 or 2 as the device to which all subsequent turtie commends
will be sent. Turwed off by requesting a dilferent turtle or the plotter or display ov by eeying

NOTURTLE. '

< 1Yl device {operation)
Like .CTYI but with the device or icletype specifizd by device. See
+CLOSEfer a list of device names this understands.

- 1YD device asrii {command)

~ Like .CTYD but outputting the character whose decimal ascii code is asedl to
device device. The way the device handlos the character depends on the device itself. See index
for a table of characters the floorturtle und.rstands. To free the device for others to use it, you
must do a .CLOSE (which you shoald see for a liat of special device names this command
understands).

TYOUAIT device exirawait (flow)

- Causes your program to wait extrasalt 30ths of a second after the specified
device is finished doing what it was told to do. This recognizes the game devices that ,CLOSE
understands,

{command)

TYPE anything ) ; ,
Like PRINT excep! does not carriage return at the end of the line.

TYPEIN (operation)

Like REQUEST, this operation waits for a line to be typed in at the console, but
regardless of the nature of the typed line, this outputs only the first word as a word. TYPEIN
outputs the empty word if only a carriage return is typed,

USE username . (file command)

) ' Establishes the index that will apply to subscquent file commands such as
READ, WRITE, POF and POl. If the input is a single name (the usual case), that name is
iaterpreted as a user on the current disk. If the input is a list, the first element is the user name
and the rest ie a legal tree of his index. The last element of the list is the default index. See
FILE for more details.
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WUSRTINE (operation) | |
Outputs a number which is just about totally useless. It is, for the intereuted,
the total time used by all users since the eystem came up, The units ere 60ths of a necond, maybe.

-1

. VALUE ‘ (status operation)
Even the e¥te find this of little value. This gives you the value ﬂf the top
thing on the S-PDL.

+VERSION (operation)
Qutputs the curreni version nuniver of LOGO.

VLEN - (music operation) o
Qutputs the total length of music compiled for the current voice. See NOTE for
more details,

VOICE_voicenum (switch)
Specifies the voice to which all subsequent NOTE comi..ands apply. If no VOICE
command is given, voice 0 is assumed. Specification persists until changed.

WAIT num '  (command)
Causes your program to wait num 60ths of 2 second before continuing.

(display command)

WIPE_snapname
' Erases 21l appesrances of the snap from the display screen.

WIPECLEAN (display command)
Erases everything from the screen, but leaves the turtle in its current state.

WORD swordl word2 (operation)

) Outputs a word composed of the two inpute in order. With parentheses, a
variable number of inputs (see -ppendu) may ba used. Any input mey be & number instead of a \
word,

Ay

(operation)

WORDP_thing o , )
Outputs "TRUE if thing is a word and "FALSE otherwiss.
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HRAP ) (display awitch) )
Allows the display turtle (and images) to “wrap around” the screen o the other
side. (Gives you a toroidal sereen.)

WRITE filename (file command) , _
Creates a file with the name filename in the current index. The file will
contain all names and all unburied procedures in your workspace st the time. Neither arrays nor
snaps can be written into a file. '

WRITEPTP {command)

Punches a paper tape of the contents of your workspace (except snaps and
arrays). Occasionally usclul for permanent storage of a file you want to delete from disk. Make
sure PaperT ape Punch is ready before executing.

XCOR ' (display operation)
Outputs the z-coardinate of the display turtle

YCOR : U (dizsplay operation)
Qutputs the y-coordinate of the display tortle
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YARIABLE NUMBER OF INPUTS )
Certain primitives can take a variable number of inputs. To use this feature, the
primitive and ita inputs must be grouped together in narentheses. For example, :

(SUN S B 7 8 ) outputs 26

The primitives having this leature are:

OEF INEARRAY STORE GET
PRINT TYPE FPRINT
LIST WORD SENTENCE
FPUT . LPUT
NOTE ruTYD
sur PRODUCT

b

PRIMITIVES WHICH QUOTE THEIR INPUTS ‘

Certain LOGO primitives cause the following word not to be evaluated regardless of the nature of
that word. \E.g., to bury or crase several items on a list, it is not possible to ray BURY FIRST
: PROCEDURELIST because BURY will see the word FIRST, assume it is the name of s procedura,
attempt to bury it, and cause an error before FIRST has a chance te get the real procedure out of
the list. Yet these primitives will accept quoted inputs; BURY ORBIT and BURY "ORBIT sre
cquivalent. This enables computed buries, erases, edits, etc. All must be executed in the form:

?RUN SE [ER BURY) FIRST :PROCEDURELIST

The primitives having this festure are:

BURY ERASE BURY
STEP ERASE STEP

TRACE ERASE TRACE

10 EDIT

PRINTOUT

INFIX OPERATORS ! ‘

¥ infix PRODUCT

+ infix SUM '

infix OIFFERENCE : :

infix QUOTIENT

infix GREATER

infix LESS

infix EQUAL

infix MOD L
infix MAKE, ie, "A 5 is cquivalent to MAKE "A &

L

B AW
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EDITING CHARACTERS (not restricted to edit mede)

<rubout> Deletes the previous character.
“H Deletes the previous word.
7Y Places the previous line typed in the edit buffer

If something is in the "edit buffer” (that is, after *Y or EOL), the following may be used:

“C Copy the next character. e
“N Copy the Next word.

“R Copy the Rest of the edit buffer.
“0 Delete the next character,

5 Skip the next word.

<carriage return> Terminates current line as it appesrg on console.

SPECIAL CHARACTERS ,

% PRINTs as a space. (But PRINTOUT chows it as a %),
! Used for comments. Anything appearing between it and next ! on a line is ignored.
¥ Takes one input which must be a word and runs it as a procedure, e.g.,

¥ WIRD "POCH S

will execute the procedure named POOHS.

t Same an THING.
( ) Used for grouping.
[ ] Used to indicate lists.
“A Echoes as carriage return,
“B Echoes as hlank.
“G Break. Interrupts procedure and acts immediately when typed. (But see .CTYI)
“H Echocs as backspace.
1 Echoes as tab,
*J Echoes as lineferd.
M Echoes as carriage return. _
“Q Superquotes the following character (i.e, removes its special features).
*X Clarifies line currently in edit or typein buffer.
*Z Causes a pause. Interrupt status, like *G.

LOGO SPECIAL NAMES

"~ Refers to index above current indes. (Can be used with SETI.)

“s  Refers to root index of current disk. (Can be used with SETL)
"AlB1l; Refers to root of moving-head disk.

"FIXED: Refers to root of fixed-head disk.

“TRUE Output of predicates that evaluate to True. Accepted by IF.
"FALSE Output of predicates that evaluate to False. Accepted by IF,
"MUSIC  Device name for . TY0, ,CLOSE, TYOWAIT.
"TURL  Device name for .TYO, .CLOSE, TYOWAIT.
"TUR2 Device name for TV, .CLOSE, TYOWAIT,
"PLOTTER  Device name for .TYO, ,CLOSE, TYOWAIT.
"TTY Device name for . TY0, .CLOSE, TYOWAIT.
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DECIMAL ASCII CODE AND CORRESPONDING CHARACTERS

0 (@ 32 space 6 o 9%
1 ("A) B 6 A 97 a .
2 “B ¥ " 6 B8 % b
3 » v 7 C 9 c
4 "0 36 8 68 O 160 d
5 “E i1 %) ’ 69 E 101 e
6 °F B 8 0 F w2z
1 "G bell ¥ n G 103 g
8 backapace 0 12 H 104 h
2 tab 4 ) 13 1 105 I
10 linefeed 42 = % J 166
11 ("K) 8 4+ B K 07T k
12 (L) 4 % L 108 |
13 return 6 - 7 H 1 =
14 “N 44 . W N ne n
i =0 41 7/ % 0 11 o
16 P 4 0 g0 P Iz p
17 -0 9 1 8i Q 13 gq
18 “R 5 2 82 R s r
19 5 51 3 83 & 115 s
20 T 5 4 84 T 116 t
21 U 53 § 8 U 1t v
22 v 5 6 86 V 118 v
23 "~ 5 81 W ne w
24 =X 5 8 8 X 120 «
25 Y 51T 9 g v 121 y
2% ~2 58 20 -2 122 2z
21~ 5 9% I 123 |
28 ™M\ 60 =« 92 \ 124 |
29 4] 61 = LY I | 125}
o =~ 62 > B B 126 ~
K] I 63 ? o 9% _ 121 (delase)

Ascii 0, 1, 11, 12 and 127 do not type m:; the console even with TYPE CHAR 12 and some others do
not echo normally. The italicized words above indicate special echoing or special Tunctions. Ses
section on special characters.




